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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 
j 
r 
	 December, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE -06 : ABSTRACT ALGEBRA 
Time : 2 hours 	 Maximum Marks : 50 

Weightage : 70% 

Note : Attempt five questions in all. Question No. 7 is 

compulsory. Answer any four questions from the rest. 

Calculators are not allowed. 

1. 	(a) Prove by the method of induction that 
	3 

n(n + 1)(2n + 1) 
12 +22 +32 + 	 + n2 — 

6 

for n,1. 

(b) Suppose (I) is a homomorphism from Z30  to 	3 

Z30  and Ker d = {0, 10, 20}. If (1)(23) = 9, 

determine all the elements that image 9 

under (I). 

{ 0 1 [-1  
(c)  Let G-

i[O 1 j'L 0 	1]'[0 

Write down the table of operation where 

the operation is matrix multiplication. Is G 

a group ? Is G cyclic ? Justify your answer. 

'1_

r 

 0 

	

}- 
	4 
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2. 	(a) Find the orders of the elements and § in 	2 

Z12. 

(b) Find the signatures of (1 2 4) and (1 3 2 4) in 	2 

S4, using the definition of signature. 

(c) Prove that Q+ 	Q = {a + 	b a, b E Q 1 	6 

is a field. 

3. (a) LetR=Ia+bAa,bEZIandd:R--->Zbe 5 

a function defined by d(a +1)../5 ) = a2  — 5b2. 

(i) Check whether d is a ring 

homomorphism. If it is, find its kernel. 

(ii) Show that, if a E R is a unit, d(a) = -±1. 

(b) Check whether {(1, 1), (2, 2), (1, 2), (2, 3), 	2 
(3, 3), (2, 1), (3, 2)} is an equivalence relation 

on {1, 2, 3} or not. Give reasons for your 

answer. 

(c) Let Q be the field of rational numbers. 	3 

Define a e b= a+ b, a c b= 2ab. Check 

whether (Q, 0, 8) is a commutative ring 

with identity. 

	

4. 	(a) Let G be a group of order 8. Show that G 	3 

has an element of order 2. 

(b) Let R - 	Z  [  Exhibit a zero divisor 
((i+ x)3 ) 4 

in R. Check whether x is a unit in R. 
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5. 

(c) 

(a)  

(b)  

Let R = {(a, 

to 	component 

multiplication 

I = {(a, b) E 

Show that 

proper and 

Let R 

	

b) 	a, b 	E 

as the 

R j 2a + 

every group 

non-trivial 

	

0 	r2 

	

Z} be a ring with respect 	3 

wise 	addition 	and 

operations. 	Check if 

3b = 0} is an ideal of R. 

	

of order 30 has a 	5 
normal subgroup. 

r 	r _2 	R r _ 	, _r 2 „ 	be 	3 

the ring of 2 x 2 diagonal matrices with real 

entries. Show that the map f : Z —> R, defined 

by f(n) = n I, where I is the 2 x 2 identity 

matrix, is a homomorphism of rings. Hence 

prove that Z {nIln€ Z}. 

(c) If N is a normal subgroup of a group G such 	2 

that —
2 

is abelian, then show that 

}G, G] c N. 

6. 	(a) How many non isomorphic groups of order 	2 
34 are there ? Justify your answer. 

(b) Is the subring of a PID a PID ? Justify your 	6 
answer. 

(c) Show that 	, 3 1 is a maximal ideal in Z6. 	2 
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7. 	Which of the following statements are true ? Give 10 

reasons for your answer. 

(a) If G is a cyclic group of order 6, then G has 

3 distinct generators. 

(b) If a ring has zero divisors, it also has 

nilpotent elements. 

(c) Union of two subgroups of a group G is 

again a subgroup of G. 

(d) In a field every non-zero element is a zero 

divisor. 

(e) The group Z15  is cyclic. 
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1. 	(a) 	3-1-1711:19. 1 'N.  -A - RT.-4 --?f.77 	 ch n 31 	rrl 	3 

12+22+32+ 	 + 
n(n + 1)(2n + 1) 

— 
6 

(b) 4-11-1 (41F,TR .4) Z30 .# Z30  cich 	W-Ilchlr01 t 

Ker (I) = {0, 10, 20} qrq 4  (23) = 	Z30  

-mfr 3T--a-zra 	 FA-1 t 	(1). 

mrcir4,1 9 tl 

(c) Irrff Fri 	rat 	 4 

-
{[01 01],[- 01 01],[01 _ 01],[- 01 G  

TriTuft fffra7, 	TifFzIT 	7:70- 1 SIG 
) WO-  t? 	I G -q-W171.  ? 	3rR ct1 

tlf-tz wif--4 

3 
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2. 	(a) Z 2  14 3-1-T44 •-• 3-117 9 =hl 	4fA7 	2 

(b) ,A 	rkl-TrEn 	WOE  	S4 -4 (1 2 4) 
	

2 

a& (1 3 2 4) t 	711c1 1-F 	A.7 

(c) fff- 	: 	 6 

Q+,r3- 4:2=1a+Vjbla,bEQ17- 4-11 

	

3. 	(a) 141-9 	R = {a + b 	I a, b E Z a-fh. 
	

5 

d :R ---> Z, d(a +b 	)=a2 -5b2   	rolrftd.  

on 4,01 t 

(i) 
	sir•ci 	d 	q-071 w-uchiRdr 	TfT 

I zrk t 	3TRZ I ci .W1F-A7 

zrfq a E R 	t, (TN 
d(a)= 

(b) ‘11.4 	f 	{(1, 1), (2, 2), (1, 2), (2, 3), 	2 

(3, 3), (2, 1), (3, 2)}, {1, 2, 3} It TerdT 

zrf 	i I 3174 apt 	chiku: 

(c) STN - r1r,r17 Q ifki 	 If3T * I 	3 

a -0L-b=a+b,a®b=2ab 41-o-Tiftra.  

.wrr-47 fay (Q, ®, ) 	911441cir-P1 -4-071 

t TIT -te 
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4. 	(a) TEN 	G, - 71.fa 8 	Trlit t I fq-u7 rch 	3 

G 	--1f-E 2 T 3T-4TM ci 	i t I 

(b) Triff C11f\31Q, R 

	

	Z [XI 	R14 7 	 4 
((i+ x)) 

-kuTR I 3111.1 	rch x — Ril 	t TIT 

lef I 

(c) 1417 rilr\TR R = {(a, b) I a, b E Z} 7:friff 7a 	4 ch 	3 

HI *VI ato Triwzrpff ,w-Ttc ciriq t 

I= {(a, b) E R 2a +3b=0}, R  

qui\rnao t I 

	

5. 	(a) -kur-4-  rch •Wlfz 30 t 'TAT Trly kisch 3-Tr-qa 	5 

N -111-11k-1 34R11-0 Gldl t I 

(b) TEN (41F•11 	 3 

 

}
pi , r2 ER, ri , r, 0 , 

 

R 

l0 

 0 2 x 2 

 

fqwcri 3-Tr 	qffzis to I fquiR rch f (n) n I, 

,iroTTF-Erd-cb-o-ff f:Z-->R,ss16I2x2 ciC\9 4-1 0111-  

I -4-07.4 ch1 	t-1 4-1Ichlrof t I 	 cR 

Riog 

(c)  	N 747 G 	 Nk-111-11,44 34k.14-0 
	2 

fTr-k 	341-  t, -rT{N17 rch 

[G, GI c N. 
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6. 	(a) 	34 t 	3-1-q-Ffr*it 	t'? 3-74 	2 

67R al 	lift -If771 

(b) ore4i PID   PID t? 3-1•11-  671 	ch 1 	6 

(c) tiwR rch { 0,3}, Z6 4 -) 3f 	itukT1ii41 	2 

r-p--f Fri 	d 11 	A 	t? 31-9-4 6'14 	10 

t *Hui 

(a) Tit G 'WE 6 	.q-071 Tritt t, 	 G ci 

,Ti-Ict) 61.4 I 

(b) Trk 	7fffr 	t, dol 	Otrra-1 
31---q-zr-41.fr 

(c) G 	 4-Hol G 

Ohl 34.-14-0 	I 

(d) -qP)-d7 311-74 7fff 	t1 

(e) 	 t I 
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